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A SEMICONDUCTOR CIRCUIT DESIGNING APPARATUS AND A 



SEMICONDUCTOR CIRCUIT DESIGNING METHOD IN WHICH THE 
NUMBER OF STEPS IN A CIRCUIT DESIGN AND A LAYOUT 

DESIGN IS REDUCED 



Background of the Invention 

1, Field of the Invention 



The present invention relates to a 
semiconductor circuit designing apparatus and a 

10 semiconductor circuit designing method. More 

particularly, the present invention relates to a 
semiconductor circuit designing apparatus and a 
semiconductor circuit designing method, which are used 
in a silicon interface field of an ASIC development so 

15 as to further reduce the number of steps in a circuit 
design and a layout design. 



2, Description of the Related Art 

In a field of a semiconductor design, a 

20 division between a circuit design and a layout design 
is advanced as a circuit becomes large and complex, 
and t he respective automations are advanced. In such 
dLivision , an acceptance inspection is executed for 
examining whether or not a circuit information 

2 5 interf aced so as to minimize a backward motion of "a 
step is reasonable. Inspection items for such an 
acceptance inspection are different depending on a 
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circuit feature, such as a circuit configuration, a 
test simplifying method to be used and the like. So, 
the items of the acceptance inspection to be executed 
are determined depending on the circuit feature. 
5 A layout designer carries out all necessary 

acceptance inspections for each model, on the basis of 

the circuit information prepared by the circuit 

designer. So, a number of steps are needed in order 
to execute the acceptance inspection and confirm the 

10 result. Or, there may be a case that an acceptance 
inspection on the layout designer side is omitted by 
inquiring the executed inspection items of the circuit 
designer . However , ah answer ( ehtiry ) iftiss oh the 
circuit designer side, a misunderstanding or the like 

15 causes an erroneous result to be reported, which 

results in the backward motion of the step (iteration) 
in many cases . 

A known drawing validation system disclosed in 
Japanese Laid Open Patent Application ( JP -A-Heisei , 

20 10-198708) includes a first memory for storing a data 
indicative of a drawing, a second memory for storing a 

data indicative of a predetermined condition and a 

judging unit for judging whether or not the drawing 
agrees with the predetermined condition. Such a 

25" drawing validation system "can automatically validate 
whether or not an item specified on the basis of a 
know-how and an experience of the circuit designer is 
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accurately reflected to thereby prepare a drawing of a 
layout of a printed circuit board, without any manual 
work. Thus, it is possible to prepare the drawing 
with high quality in a short time. 
5 _ .This drawing validation system relates_ to a 

determination of an inspection item and an inspection 
execution in a single drawing validation system to be 
used by the layout designer. Its applicable 
department is limited to the layout designer side. 
Thus, it does not disclose a method to be used for the 
circuit designer to avoid a problem. 

Japanese Laid Open Patent Application (JP-A- 
HeSTseltV iTCf ^7T4 3 5 F^llis^Io^ 

semiconductor development information integrating 
apparatus. In a semiconductor information managing 
apparatus, the electronic data based on a photo-mask 
specification prepared in a semiconductor design and 
the electronic data in respective manufacturing 
processes prepared in a semiconductor manufacturing 
process are stored and managed in a same data or a 
plurality of databases as an integrated semiconductor 
information. Thus, the information with regard to a 
CAD apparatus, a semiconductor manufacturing 
electronic terminal and a semiconductor manufacturing 
25 apparatuTs ~a^^~shar 
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The present invention is accomplished in view 



of the above mentioned problems. Therefore, an object 
of the present invention is to provide a semiconductor 
circuit designing apparatus and a semiconductor 
5 circuit designing method, in which an iteration, such 
as a re-design and the like, caused by a design 

trouble can be reduced. 

Another object of the present invention is to 
provide a semiconductor circuit designing apparatus 
10 and a semiconductor circuit designing method, in which 
inspection items can be reduced. 

Still another object of the present invention 
is to provide a semiconductor circuit designing 
apparatus and a semiconductor circuit designing method, 
15 in which a burden of a number of steps on a circuit 
designer can be reduced. 

Still another object of the present invention 
is to provide a semiconductor circuit designing 
apparatus and a semiconductor circuit designing method, 
20 in which a burden of a number of steps on a layout 
designer can be reduced. 

In order to achieve an aspect of the present 



25 



invention, a semiconductor circuit designing apparatus, 
includes: a circuit design unit executing a logical 
design of a -semiconductor integrated circuit; and an 
inspection item database section in which a circuit 
feature of the semiconductor integrated circuit 
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corresponds to an inspection item of a inspection to 
be executed before a layout design of the 
semiconductor integrated circuit is executed, and 
wherein the circuit design unit generates a target 
circuit feature information indicating the circuit 
feature of a target semiconductor integrated circuit 
of the semiconductor Integrated circuit of which the 



logical design should be executed, and wherein the 
circuit design unit obtains a target inspection item 

10 of the Inspection item corresponding to the target 

circuit feature Information from the inspection item 
database section, and wherein the circuit design unit 
executes the logical design of the target 
semiconductor integrated circuit in reference to the 

15 target inspection item. 

In this case, the semiconductor circuit 
designing apparatus further includes: a model 
development history database section in which an ID 
data of the circuit design unit corresponds to the 

20 number of times the circuit design unit failed the 

inspection of the inspection item previously, and 
wherein the target inspection item is determined such 



that the Inspection item of which the number of times 
is smaller than a predetermined value is withdrawn 
2 5 from the target inspection item. 

Also in this case, the semiconductor circuit 
designing apparatus further includes: a layout design 
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unit executing the layout design, and wherein the 
circuit design unit executes the inspection of- the 
target semiconductor integrated circuit of which the 
layout design is executed, with regard to the target 
5 inspection item, and wherein the circuit design unit 
provides a result of the inspection with the target 
semiconductor integrated circu it to the layout design 
unit. 

Further in this case, the semiconductor circuit 
designing apparatus further includes: a layout design 
unit executing the layout design, and wherein the 
circuit design unit executes the inspection of the 
target semiconductor integrated circuit of which Che 
layout design is executed, with regard to the target 
inspection item, and wherein the circuit design unit 
provides a result of the inspection with the target 
semiconductor integrated circuit to the layout design 
unit . 

In this case, when the provided result of the 
inspection has no problem, the layout design unit 
stores the ID data of the circuit design unit and the 

number of times the circuit design unit failed the 

inspection of the target inspection item in the model 
development history database section. 

— -2 5 - - A 1 s o i n t h i s~ c a s e , t h e i n s p e c t i o n i t e m ~d a t a b a s e ~ 

section belongs to the circuit design unit. 

Further in this case, the inspection item 
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database section belongs to the circuit design unit. 

In this case, the inspection item database 
section belongs to the layout design unit. 

Also in this case, the inspection item database 
5 section belongs to the layout design unit. 

Further in this case, the inspection item 

database section belongs to the layout d esign unit. 

nit includes a 
wherein the 
to at least 
ctions . 
tor circuit 
data center 
t design unit 
the inspection 
a center, 
t of the 
it designing 
tion item 
ure of a 

semiconductor integrated circuit in which a logical 
design should be executed corresponds to an inspection 
item of a~TLn s p e c t i o ri to be" executed before a layout 
design of the semiconductor integrated circuit is 
executed; (b) notifying a circuit designer executing 
the logical design of the semiconductor integrated 
circuit of the inspection item corresponding to the 



In this case, the layout design u 
plurality of layout design sections, and 
10 inspection item database section belongs 
one of the plurality of layout design se 
Also in this case, the serniconduc 
designing apparatus further includes: a 
provided to be different from the circui 
15 and the layout design unit, and wherein 
item database section belongs to the dat 
In order to achieve another aspec 
present invention, a semiconductor circu 
method, includes: (a) providing a inspec 
20 database section in which a circuit feat 
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semiconductor integrated circuit retrieved from the 
inspection item database section;, and (c) executing 
the logical design of the semiconductor integrated 
circuit by the circuit designer in reference to the 
notified inspection item. 

In this case, the semiconductor circuit 
designing method, further in cludes; (d) providing the 
semiconductor integrated circuit in which the notified 
inspection item is passed to a layout designer 
executing the layout design. 

In order to achieve still another aspect of the 
present invention, the semiconductor circuit designing 
method , -includes ;^ ( e ) providing a circuit design unit 
executing a logical design of a semiconductor 
integrated circuit; and (f ) providing an inspection 
item database section in which a circuit feature of 
the semiconductor integrated circuit corresponds to an 
inspection item of a inspection to be executed before 
a layout design of the semiconductor integrated 
circuit is executed, and wherein the circuit design 
unit generates a target circuit feature information 

indicating the circuit feature of a target 

s e m icondlac^tror ilTte^grated circ uit of t he semic onductor 
integrated circuit of which the logical design should 
be executed-, and -wherein the circuit -design- unit - 
obtains a target inspection item of the inspection 
item corresponding to the target circuit feature 
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information from the inspection item database section, 
and wherein the circuit design unit executes the 
logical design of the target semiconductor integrated 
circuit in reference to the target inspection item. 
5 In this case, the semiconductor circuit 

designing method further includes: (g) providing a 
model d evelopment history database section in which an 
ID data of the circuit design unit corresponds to the 
number of times the circuit design unit failed the 

10 inspection of the inspection item previously, and 

wherein the target inspection item is determined such 
that the inspection item of which the number of times 
is smaller than a predetermined value is withdrawn 
from the target inspection item. 

15 Also in this case, the semiconductor circuit 

designing method further includes: (h) providing a 
layout design unit executing the layout design, and 
wherein the circuit design unit executes the 
inspection of the target semiconductor integrated 

20 circuit of which the layout design is executed, with 
regard to the target inspection item, and wherein the 

circuit design unit provides a result of the 

i n s p e ct ion with "the target semiconductor integrated 
circuit to the layout design unit. 

25 Further in- this case, the semiconductor circuit 

designing method further includes: (i) providing a 
layout design unit executing the layout design, and 
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wherein the circuit design unit executes the 
inspection of the target semiconductor integrated 
circuit of which the layout design is executed, with 
regard to the target inspection item, and wherein the 
circuit design unit provides a result of the 
inspection with the target semiconductor integrated 
circuit to the layout design unit. 



In this case, when the provided result of the 
inspection has no problem, the layout design unit 
10 stores the ID data of the circuit design unit and the 
number of times the circuit design unit failed the 
inspection of the target inspection item in the model 
development history database section. 

Also in this case, the inspection item database 
15 section belongs to the circuit design unit. 



Brief Description of the Drawings 
FIG. 1 is a block diagram showing a 
configuration of a semiconductor design system 
20 according to a embodiment of the present invention; 

FIG. 2 is a table of a check sheet of a 

semiconductor design system according to a embodiment 

of the present invention; 

FIG. 3 is a table of a inspection item database 
2 5 of a semiconductor design system according to a 
embodiment of the present invention ; 

FIG. 4 is a table of a model development 
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history database of a semiconductor design system 



according to a embodiment of the present invention; 

FIG. 5 is a flow chart of semiconductor design 

method according to a embodiment of the present 
invention ; 

FIG. 6 is a flow chart of semiconductor design 

method according to a embodiment of the present 



invention ; 

FIG. 7 is a flow chart of semiconductor design 
10 method according to another embodiment of the present 
invention ; 

FIG. 8 is a flow chart of semicondactor design 
method according to another embodiment of the present 
invention ; 

15 FIG. 9 is a flow chart of semiconductor design 

method according to still another embodiment of the 
present invention ; 

FIG. 10 is a flow chart of semiconductor design 
method according to still another embodiment of the 
20 present invention; 

FIG. 11 is a block diagram showing a 
configuration of a semiconductor design system 



according to ano~ther embodiment of the present 
invention ; 

25 FIG. 12 is a flow chart of semiconductor design 

method according to yet still another embodiment of 
the present invention; 
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FIG. 



13 is a flow chart of semiconductor design 



method according to yet still another embodiment of 



the present invention; and 



FIG. 14 is a block diagram showing a 



5 configuration of a semiconductor design system 

according to still another embodiment of the present 
invention . 



embodiment of a semiconductor designing system 
according to the present invention, a plurality of 
engineering workstations ( hereafter ^ abbreviated as 
[EWS]) are connected to each other. The plurality of 
15 EWS are provided with a circuit design EVISl and a 

layout design EWS2 . They are connected to each other 
through a network 3 . 



circuit designer and used for a circuit design. For 
20 example, the circuit design EWSl belongs to a circuit 
designer A, and a circuit design EWSl' belongs to a 
circuit designer B. Circuit designers ID different 

f rom- each- ot-her^ -are -assigned- t o the "circuit "desi"griers . 

The circuit designer ID is used to identify the 
2 5 circuit designer and identify a right under which the 
circuit designer accesses the layout design EWS2 . The 
circuit designer is one person or a plurality of 



Description of the Preferred Embodiments 



10 



With reference to the attached drawings, an 



The circuit design EWSl is installed for each 
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persons attached to one group* That group is an 

enterprise, a department v/ithin an enterprise-i — a _ 

design group within a department or the like. The 
circuit design EWSl has a check sheet 4. The check 
sheet 4 is an interface file in which a circuit 
feature of a semiconductor integrated circuit, an 
inspec tion item and an inspection result are noted. 
The check sheet 4 is prepared for each circui""t de'si-gn^ 

The layout design EWS2 belongs to a layout 
designer, and it is used for the layout design. The 
layout designer gives the circuit designer ID to each 
circuit designer. The layout design EWS2 has an 
inspection item database. 6 and a model development 
history database 7 . The inspection item database 6 is 
noted while a circuit feature and an inspection item 
necessary for the circuit feature are correlated to 
each other. The model development history database 7 
is noted while a circuit designer ID of a designing 
circuit designer, a circuit feature of a previously 
designed semiconductor integrated circuit and a 
frequency of errors occurring in the development step 
are corre lated to each other. 

~ FTg~;^ 2 shows — an— ac t ual-_,example_of__ the ch^ck~ 

sheet 4. The circuit feature, the inspection item and 
an" inspect ion result _ a_re not ed in the check sheet 4. 
A technology, a condition, a model name, a package, a 
number of pins, a presence or absence of a usage of a 
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test simplifying method are noted as the circuit 

feature. The test simplifying method uses a scan, a 
boundary scan and RAM. A net list check, a pattern 
check, a scan check, a timing check and the like are 
5 noted as the inspection items. 

In the semiconductor integrated circuit 

according to this emb odiment on which t he— .accepta-nGe 

inspection is performed, the technology is CMOS9HD, 
the condition is 3.3 V, the model name is 65956E00, 
10 the package is TBG, and the number of pins is 420 pins 
Moreover, the scan manner of the test simplifying 
method is used without using the boundary scan and the 
RAM. The inspection items necessary for this 
semiconductor integrated circuit are the net list 
15 check, the pattern check, the scan check and the 

timing check. As the inspection result, there is no 
error in the net list check, there are two errors in 
the pattern check, the scan check is not executed, and 
there is no error in the timing check. 
20 Fig. 3 shows an actual example of the 

inspection item database 6. As for the semiconductor 
integrated circ uit , the inspectio n_i±.e m s— a r e— d-i-&f e-r e n t 

depending" orf "fSe'cir^^^ feature . The inspection 

items necessary for the respective circuit features of 
2 5 the semiconductor integrated circuit are noted in the 
inspection item database 6. As the circuit feature, 
there are a basic configuration, a usage of the scan. 
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a usage of the boundary scan, a usage of the RAM, a 
test bus configuration and the like. As the 
inspection items, there are the net list check, the 
pattern check, the scan check, the boundary scan check, 
the timing check, a test terminal check and a RAM 
check . 



which the acceptance inspection is performed is 
designed by only the basic configuration, the 
inspection items in the acceptance inspection that 
must be executed are the net list check, the pattern 
check and the timing check. If the semiconductor 
integrated circuit on which the acceptance inspection 
is performed employs the scan manner that is the test 
simplifying method, the inspection items in the 
acceptance inspection that must be executed are the 
net list check, the pattern check, the scan check and 
the timing check. 



which the acceptance inspection is performed employs 
the boundary scan manner that is the test simplifying 

method, the inspection item s in the acceptance 

i n s p e G ti-o n — ^t-h a t— mu s t— b e e"xex3Trte"d are the net list 
check, the pattern check, the boundary scan check and 

the_ timing check If the- semiconductor integrated 

circuit on which the acceptance inspection is 
performed employs the RAM, they are the net list check. 



If the semiconductor integrated circuit on 



If the semiconductor integrated circuit on 
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the pattern check, the timing check and the RAM check. 
If the semiconductor integrated circuit on which the 
acceptance inspection is performed has the test bus 
configuration, the inspection items in the acceptance 
5 inspection that must be executed are the net list _ 
check, the pattern check, the timing check and the 

test terminal check. 

Such an inspection item database 6 clarifies 
the inspection items in the acceptance inspection to 

10 be executed. This results in the sure execution of 
the acceptance inspection. 

Fig. 4 shows an actual example of the model 
development history database 7 . In the iSodel 
development history database 7, the designer ID, the 

15 circuit feature and the inspection result are noted 
while they are correlated to each other, for each 
semiconductor integrated circuit. 

For example, in a case of a semiconductor 
integrated circuit having a model name of 6595E00 that 

20 is designed by a circuit designer whose circuit 

designer ID is AAA, its technology is COMS9HD, its 
condition i s COMS3,3V, and its package is TBG. As the 

various inspection results of this semiconductor 

integrated circuit, there is no error in the net list 

25 — cheeky there are two errors in the -pat tern check ,~ the 
scan check is not executed, and there is no error in 
the timing check, in the acceptance inspection 
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executed on September 11. 

In a re-acceptance inspection executed on 
September 14, there is no error in the net list check, 
there is no error in the pattern check, the scan check 
is not executed, and there is no timing check. In a 
back annotation executed on September 18, there is no 
err or in the net list check, there are two errors in 
the pattern check, there is no error in the scan check, 
and there is no error in the timing check. 

Figs. 5, 6 show the operation of the 
semiconductor designing system according to the 
present invention. At first, a circuit designer 
inputs a circuit designer ID to the circuit design 
EWSl (Step SI). The circuit design EWSl sends the 
input circuit designer ID through the network 3 to the 
layout design EWS2. 

The layout design EWS2 judges an allowance or 
rejection of an access in accordance with the circuit 
designer ID (Step S2). If it is judged that there is 
no problem in the circuit designer ID, the access is 
allowed, and the layout design EWS2 reports its fact 

to the circuit design EWSl. If the access is allowed , 

the^ circuit designer inputs to the circuit design EWSl 
the circuit feature of a semiconductor integrated 
circuit to be designed. The circuit design EWSl sends 
the circuit feature to the layout design EWS2 (Step 
S3) . 
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The layout design EWS2 obtains the circuit 




des igner I D and t he -cir cui t f eat ur e , re t r ie ves an - 
inspection item to be inspected on the basis of the 
inspection item database 6, and retrieves a previous 

_ error of the circuit ^designer designing the _ 
semiconductor integrated circuit on the basis of the 
model development history database 7 (Step S4). The 
layout design EWS2 determines an inspection item to be 
executed at this time on the basis of the retrieved 
inspection item and error (Step S5). 

For example, if there is an inspection item 
having no problem in five models finally developed by 

~"tHe ciifcluri^ "lle^Xgner aii esj^ciTt ix)n o^ 
item is exempted. If there is an item in which an 
error is recorded in the model development history 
database, the item is determined to be an inspection 
item to be executed. Such exemption enables the 
number of inspection items to be reduced on the basis 
of the experience and the level of the circuit 
designer. Thus, the burden on the circuit designer is 
relaxed. If the circuit designer is composed of a 
plurality of designers , the exempted inspection items 
are greater to further relax the burden on the circuit 
designer . 

The" "layout desig^h" EWS2"~"s"eirds ~th~e~ de'f~er 
execution inspection item to the circuit design EWSl. 
The circuit design EWSl receives the execution 
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inspection item from the layout design EWS2, and 
writes the inspection items and the circuit feature of 
the semiconductor integrated circuit to the check 
sheet 4 (Step S6). The circuit design EWSl displays a 
previous error content received from the layout design 
EWS2 on a screen. The circuit designer designs a 
logical circuit while paying attention to the previous 



error content and the execution inspection item (Step 
S7). Since the item to which the attention must be 

10 paid can be obtained at an initial stage of a logical 
design, the circuit designer can avoid a logical 
design unsuitable for a layout design and accordingly 
avoid the re-design (iteration). 

If the design of the logical circuit is 

15 completed, a logical validation of the logical design 
is executed (Step S8). If any trouble is discovered 
in the logical validation, the logical design is again 
carried out. After the completion of the logical 
design, the circuit design EWSl checks the acceptance 

20 inspection item noted in the check sheet 4 (Step S9). 

The inspection result is additionally written to the 
check sheet 4. If there is a re j ected item among the 



inspection items noted in the check sheet 4, the 
logical design is again carried out. Such re-design 
25 can prevent an unnecessary iteration in advance. If 
there is no problem in all the items among the 
acceptance inspection items, the circuit design EWSl 
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sends the check sheet 4 together with the design data 
such as a circuit connection information, a pattern 
and the like to the layout design EWS2 (Step SIO)- 

The layout design EWS2 compares the execution 
inspection items noted in the check sheet 4 with the 
executed result, in response to the reception of the 
check sheet 4. If there is an inspection item in 



which the executed result is not noted in the 
inspection items to be executed, it is judged as a 
10 non-execution, and it is returned back to the circuit 
designer, and the inspection of the non-execution item 
is requested (Step Sil). If there is a result 
unsuitable for the layout as the result of the 
acceptance inspection, it is returned back to the 
ll 15 circuit designer, and the improvement based on the re- 
design is requested (Step S12). If the layout has no 
problem in all the inspection items, the inspection 
result together with the circuit feature and the 
circuit designer ID is written to the model 
20 development history database 7. 

After that, the layout designer designs the 
la yout ( Ste p S13). After the design of the la yout, a 
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back annotation is carried out (Step S14). In the 
back annotation, it is confirmed whether or not the 
semiconductor integrated circuit carries out a 
desirably functional operation at a delay after the 
layout, and additionally writes its result to the 



- 21 - 

model development history database 7. If the result 
of the back annotation is NG, it is returned back to 
the circuit designer, and the improvement based on the 
re-design is requested. If the result of the back 
annotation is OK, an EB process is carried out (Step 
S15 ) . 

By the way, the back ann otation may be executed 
by the circuit designer. At this time, after the 
design of the layout, the layout design data is sent 
from the layout design EWS2 to the circuit design EWSl, 
and the circuit design EWSl executes the back 
anROtatioR* If the back annotation is NG, the logical 
design- is again- carried but. If the^back ahhotation 
is OK, the circuit design EWSl sends its fact to the 
layout design EWS2. The layout designer carries out 
the EB process, in response to the report of the back 
annotation OK. 

Due to the correspondent consideration between 
the previous error and problem and the circuit feature 
and the circuit designer, the circuit designer can 
obtain the items to be considered at the time of the 

logical de sign prior to the designing and thereb y 

avoili^the pro&lem at the stage of^ the logical design. 
Also, since the circuit designer executes the 
-accept a nee i n s p e c t ion, -t h e a c c e p t a n c e i n s p e c t i b n " o f 
the layout designer is not required, which reduces the 
number of steps in the layout designer. Moreover, it 
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is possible to reduce the request of the re-deslgn to 
the circuit designer from the layout designer side 
caused by the defective result of the acceptance 
Inspection. Such dispersion of the process can attain 
5 a further reduction In TAT. 

Figs- 7, 8 show another operation of the 

semiconductor designing system ac cording to the 

present invention. At first, a circuit designer 
Inputs a circuit designer ID to the circuit design 
EWSl (Step S21). The circuit design EWSl sends the 
input circuit designer ID through the network 3 to the 
layout design EWS2. 

The layout design EWS2 Judges an allowance or 
rejection of an access in accordance with the circuit 
designer ID (Step S22). If it is judged that there is 
no problem in the circuit designer ID, the access is 
allowed, and the layout EWS2 reports its fact to the 
circuit design EWSl. If the access is allowed, the 
circuit designer inputs to the circuit design EWSl the 
circuit feature of a semiconductor integrated circuit 
to be designed (Step S23). The circuit design EWSl 
sends the circuit feature to the layout design EWS2. 

Tlie 1 ay o lit d e s 1 g nT^ E WS^2 obtains the circuit 
designer ID and the circuit feature, and retrieves an 
25 inspection item to be inspected on the basis of the 
inspection item database 6, and then retrieves a 
previous error of the circuit designer designing the 
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semiconductor integrated circuit on the basis of the 
model development history database 7 (Step S24). The 
layout design EWS2 determines an inspection item to be 
executed at this time on the basis of the retrieved 
5 inspection item and error (Step S5)._ For example, if 
there is an inspection item having no problem in five 

model s finally developed by the circuit des ign er, an 

inspection item is exempted. If 
in which an error is recorded in the 

history database, the item is 
an inspection item to be executed. 

EvvS2 sends the determined inspection 
it design EWSl . 

t design EWSl receives the execution 
rom the layout design EWS2, and 
tion items and the circuit feature of 

integrated circuit to the check 
) . The circuit design EWSl displays 
content received from the layout 
e screen. The circuit designer 
circuit while paying attention to 

r content (Step S27). If the desi gn 

of the logical circuit is completed, a logical 
validation of the logical design is executed (Step 
25 S28). If any trouble is discovered in the logical 

validation, the logical design is again carried out. 

After the completion of the logical design, the 



execution of the 
there is an item 

10 model development 
determined to be 
The layout design 
item to the ciircu 
The circui 

15 inspection item f 
writes the inspec 
the semiconductor 
sheet 4 (Step S26 
a previous error 

20 design EWS2 on th 
designs a logical 
the orevious erro 
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circuit design EWSl checks the acceptance inspection 
item noted in the check sheet 4 (Step S29). The 
inspection result is additionally written to the check 
sheet 4. If there is a rejected item among the 
inspection items noted in the check sheet 4, the 
logical design is again carried out- If there is no 

problem in all the items among the acceptance 

inspection items, the circuit design EWSl sends the 
check sheet 4 together with the design data such as a 
circuit connection information, a pattern and the like 
to the layout design EWS2 (Step S30). 

The layout design EV7S2 compares the execution 
inspection items noted in the check sheet 4 with the 
executed result, in response to the reception of the 
check sheet 4 (Step S31). If there is an inspection 
item in which the executed result is not noted in the 
inspection items to be executed, it is judged as a 
non-execution, and its inspection item is inspected 
(Step S32). If there is a result unsuitable for the 
layout as the result of the acceptance inspection, it 
is returned back to the circuit designer, and the 
improvement based on the re -design is requested (Ste p 
-S3-3 ) ; — If the "layout- hra^ TTo^ETrobl^m i^ the 
inspection items, the inspection result together with 
the circuit feature and the circuit designer ID is 
written to the model development history database 7. 

After that, the layout designer designs the 
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layout (Step S34). After the design of the layout, 
the back annotation is carried out (Step S35). The 
layout design EWS2 additionally writes the result of 
the back annotation to the model development history 
5 database 7. If the result of the back annotation is 
NG, it is returned back to the circuit designer, and 
the improvement based on the re-design is requested. 
The back annotation may be executed by the circuit 
designer, similarly to the above-mentioned embodiment - 

10 If the result of the back annotation is OK, the EB 
process is carried out (Step S36). 

Since the inspection result of the acceptance 
inspection executed by the circuit d;e signer is written 
to the check sheet 4 , it is not necessary that the 

15 same inspection item is again executed in an 

acceptance inspection on a layout designer side. 
Moreover, since the number of steps in the acceptance 
inspection can be reduced, the circuit designer can be 
devoted entirely to the logical design. 

20 Figs. 9, 10 show the operation of the 

semiconductor designing system according to the 

present invention. At first, a circuit designer 

inputs a circuit designer ID to the circuit design 
EWSl (Step S61). The circuit design EWSl sends the 

25 - input circuit designer ID through the network- 3 to the 
layout design EWS2 . 

The layout design EWS2 judges an allowance or 
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10 



15 



20 



rejection of an access in accordance with the circuit 
designer ID (Step S62). If it is judged that there is 
no problem in the circuit designer ID, the access is 
allowed, and the layout EWS2 reports its fact to the 
circuit design EWSl. If the access is allowed, the 
circuit designer inputs to the circuit design EWSl the 
circuit feature o f a semiconductor int eg rated circuit 
to be designed. The circuit design EWSl sends the 
circuit feature to the layout design EWS2 (Step S63). 

The layout design EWS2 obtains the circuit 
designer ID and the circuit feature, and retrieves an 
inspection item to be inspected on the basis of the 
inspection item database 6, and then retrieves a 
previous error of the circuit designer designing the 
semiconductor integrated circuit on the basis of the 
model development history database 7 (Step S64). The 
layout design EWS2 determines an inspection item to be 
executed at this time on the basis of the retrieved 
inspection item and error (Step S65). For example, if 
there is an inspection item having no problem in five 
models finally developed by the circuit designer, an 
-execu-tion_of the_-ins.p-e-C_ti.on__i_t.em_is ^exempj:_eja_.__li 



there is an item in which an error is recorded in the 
model development history database, the item is 
25 determined to be an inspection item to be executed. 

The layout design EWS2 sends the determined inspection 
item to the circuit design EWSl. 
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The circuit design EWSl receives the execution 



inspection item from the layout design EWS2 , and 
writes the inspection items and the circuit feature of 
the semiconductor integrated circuit to the check 
sheet 4 (Step S66). The circuit design EWSl displays 
a previous error content received from the layout 
-de.s.i-gn_E.W.S.2_on_th.e_s.Gr_e_e.n.. The c ircuit designer 



designs a logical circuit while paying attention to 
the previous error content (Step S67). If the design 

10 of the logical circuit is completed, a logical 

validation of the logical design is executed (Step 
S68). If any trouble is discovered in the logical 
validation, the logical design is again carried out. 

The circuit design EWSl examines whether or not 

15 there is an item equivalent to the inspection item of 
the acceptance inspection to be executed among the 
inspection items in the logical validation. If the 
equivalent item is included, the inspection result of 
that item is written to the check sheet 4 (Step S69)- 

20 Such representation can protect the same inspection 

from being doubly executed, which can reduce the 
numbe-r^o-f — steps— in— the—cir-C-ui-t—des-ign-er Af J:_ex thai_, 



the circuit design EWSl checks the acceptance 
inspection items noted in the check sheet 4 (Step S70), 
25 and additionally writes the inspection result to the 
check sheet 4 . 

If there is a rejected item among the 
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inspection items noted in the check sheet 4, the 



logical design is again carried out. If there is no 
problem in all the items among the acceptance 
inspection items, the circuit design EWSl sends the 
check sheet 4 together with the design data such as 
the circuit connection information, the pattern and 
the l ike to the la yout desi gn EWS2 ( Ste p S71 ) : 



The layout design EWS2 compares the execution 
inspection items noted in the check sheet 4 with the 
I 10 executed result, in response to the reception of the 
check sheet 4. If there is an inspection item in 
which the executed result is not noted in the 
inspection items to be executed, it is judged as a 
non-execution, and it is returned back to the circuit 
15 designer, and the inspection of the non-execution item 
is requested (Step S72). If there is a result 
unsuitable for the layout as the inspection result of 
the acceptance inspection, it is returned back to the 
circuit designer, and the improvement based on the re- 
20 design is requested (Step S73). If the layout has no 

problem in all the inspection items, the inspection 
res.ul-t_t-0-g.e±her_w-i±h_the_air_c.ui_t„f.e.a±Air_e_an.d_t 



circuit designer ID is written to the model 
development history database 7. 
25 After that, the layout designer designs the 

layout (Step S74). After the design of the layout, 
the back annotation is carried out (Step S75). In the 




A O D ± liLe Q ^ a. ± ± ± €t» O JL 
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back annotation. It is confirmed whether or not the 
semiconductor integrated circuit carries out a 
desirably functional operation at a delay after the 
layout, and additionally writes its result to the 
model development history database 7. If the result 
of the back annotation is NG , it is returned back to 
_the_cir.c.ui_t_d.e.s.i.g.n.ex_, and the im prove ment based on the 



re-design is requested. If the result of the back 
annotation is OK, the EB process is carried out (Step 
10 S76). 

Fig. 11 shows another embodiment of the 
semiconductor designing system according to the 
present invention. A circuit design EWSl has a check 
sheet 4 and an inspection item database 6. A layout 
15 design EWS2 has a model development history database 7 
At this time, the check sheet 4 is different from the 
previous embodiment. A circuit feature and an 
inspection result are written thereto, or only an 
inspection item to be executed and its inspection 
20 result are written thereto. 

Figs. 12, 13 show the operation of the 
s em-i-c o n du c t o r— d e s i g n i n g_s^-S-t-em_a c-C-0-r_d i n.g_t.o_an.o_t h ex 



embodiment of the present invention. At first, the 
circuit designer inputs to the circuit design EWSl the 
2 5 circuit feature of the semicbnduc~tor' integrated 

circuit to be designed {Step S41). The circuit design 
EWSl retrieves an error when previously designing the 
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semiconduct or integrated circuit, on the basis of the 
model development history database 7 (Step S42). The 
circuit design EWSl determines an inspection item to 
be executed at this time, in accordance with the 
5 retrieved inspection item (Step S43). 

The circuit design EWSl writes to the check 

sheet 4 the circuit feature of the semiconduc tor 

integrated circuit and the inspection item to be 
executed (Step S44), and displays the previous error 
Bi 10 content on the screen. The circuit designer designs 
the logical circuit while paying attention to the 
previous error content (Step S45). If the design of 
the logical circuit is completed, a logical validation 
of the logical circuit is carried out (Step S46). If 
15 any trouble is discovered in the logical validation, 
the logical design is again carried out. 

After the completion of the logical design, the 
circuit design EWSl checks the acceptance inspection 
item noted in the check sheet 4 (Step S47). The 
20 inspection result is additionally written to the check 

sheet 4. If there is a rejected item among the 
ins.pec±ion_i.t-ems__n.o_t.e.d__in_the_che.ck_she.e_t_4_, the 
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logical design is again carried out. If there is no 
problem in all the items among the acceptance 
inspection items , the circuit designer inputs a 
circuit designer ID to the circuit design EWSl (Step 
S48). The circuit design EWSl sends the input 



J^OOASSOe « ,1. J. J./1&1O J. 
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circuit designer ID through the network 3 to the 
layout design EWS2. 

The layout design EWS2 judges an allowance or 
rejection of an access in accordance with the circuit 
5 designer ID (Step S49). If it is judged that there is 
no problem in the circuit designer ID, the access is 

allowed, and the layout EWS2 reports its fact to the 

circuit design EWSl. In the circuit designer, if the 
access is allowed, the circuit design EWSl sends to 

10 the circuit design EWS2 the check sheet 4 together 

with the design data, such as the circuit connection 
information, the pattern and the like (Step S50). 

The layout design EWS2 compares the execution 
inspection items noted in the check sheet 4 with the 

15 executed result, in response to the reception of the 
check sheet 4 (Step S51). If there is an inspection 
item in which the executed result is not noted in the 
inspection items to be executed, it is judged as a 
non-execution, and it is returned back to the circuit 

20 designer, and the inspection of the non-execution item 
is requested. If there is a result unsuitable for the 

lay-0-U-t_as the_r-e-S-ul_t_0-f the_aac-ep_t-ance_ins.p_e-C_t.i.on_, i_t_ 

is returned back to the circuit designer, and the 
improvement based on the re-design is requested (Step 

25 S52)~ If the layout has" no problem in all the 

inspection items, the inspection result together V7ith 
the circuit feature and the circuit designer ID is 
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written to the model development history database 7, 

After that, the layout designer designs the 
layout (Step S53). After the design of the layout, 
the back annotation is carried out (Step S54). In the 
5 back annotation, it is confirmed whether or not the 
semiconductor integrated circuit carries out a 

des.i r.a bly_f -u nctional, operation at a dela y after the 

layout, and additionally writes its result to the 
model development history database 7. If the result 

10 of the back annotation is NG , it is returned back to 

the circuit designer, and the improvement based on the 
re-design is requested. If the result of the back 
annotation is OK, the EB process is carried out (Step 
S 5 5 ) . 

15 Such a semiconductor circuit designing system 

can clarify the inspection item to be executed without 
any intervention of the network 3 by the circuit 
design EWSl. In the logical design in which the 
previous error is not displayed and the inspection 

20 item is not exempted, a communication between the 
circuit design EWSl and the layout design EWS2 is 

small— and— ef -tic ien-t By— the_w-ay_, the_insp_e_c_t i.an_i_t_em_ 

database may be simultaneously installed in both the 
circuit design EWSl and the layout design EWS2. In 

25 this case, the semiconductor circuit" designing system 
is operated as shown in Figs. 12, 13, similarly to 
this embodiment. 
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Another embodiment of the semiconductor 



designing system according to the present invention 
has a plurality of layout designs EWS . As shown in 
Fig. 14, a layout design EWS2 belongs to a layout 
designer A, and a layout design EWS2 ' belongs to a 
layout designer B. The semiconductor designing system 
-a c CO r.d i ng_t.O— a n ojt h e r^e m b o d i me nt of the p resent ^ 



invention further includes a data center 8. The data 
center 8 is connected to the network 3, and it has a 

10 inspection item database 6 and a model development 
history database 7. 

The circuit EWSl obtains the data of the 
inspection item database 6 through the network 3 from 
the data center 8. The layout EWS2 obtains the data 

15 of the inspection item database 6 or the model 

development history database 7 through the network 3 
from the data center 8. The layout EWS2 further 
updates the data of the model development history 
database 7 through the network 3. 

20 If each of the plurality of layouts EWS has the 

inspection item database 6 and the model development 
^history— database— 7-, — the— database— is_man a g.e.d_b_y_e_ai3h 



25 



layout EWS2, and the database is updated by each 
layout EWS2. In the semiconductor designing system 
according to another embodiment of the present 
invention, the inspection item database 6 or the model 
development history database 7 is unitarily managed. 
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It is easy to update the inspection item database 6 or 
the model development history database 7. 

By the way, a layout EWS2 that is a part of the 
plurality of layouts EWS2 may also hold the function 
of the data center without separately installing the 
data center 8. 

The, semiconducto r circuit designing a p paratus 

and the semiconductor circuit designing method 
according to the present invention can avoid the 
occurrence of the problem in the later step in advance 
by providing the inspection items in the acceptance 
inspection to the circuit designer. 

The present application claims priority under 
35 U.S.C. § 119 to Japanese Patent Application No. 
2000-354306, filed at 21 day of November, 2000, 
entitled "A semiconductor circuit designing apparatus 
and a semiconductor circuit designing method" . The 
contents of that application are incorporated herein 
by reference in their entirety. 



